This double-blind pilot study compared the local anaesthetic effects of tramadol plus adrenaline with lidocaine plus adrenaline during surgery to repair hand tendons. Twenty patients were randomly allocated to receive either 5% tramadol plus adrenaline (n = 10) or 2% lidocaine plus adrenaline (n = 10). Injection site pain and local skin reactions were recorded. At 1-min intervals after injection of the anaesthetic agent, the degree of sensory blockade was assessed by the patient reporting the extent to which they felt a pinprick, light touch and a cold sensation. Pain felt during surgical incision was also recorded. There was no difference in the quality of sensory blockade or the incidence of side effects between the two groups. Only patients treated with tramadol did not require additional post-operative analgesia. A combination of tramadol plus adrenaline provided a local anaesthetic effect similar to that of lidocaine plus adrenaline.
Introduction
Tramadol is produced as a racemic mixture composed of two isomers with different spectrums of activity. 1 It activates both opioid and non-opioid systems, which are mainly involved in the inhibition of pain. 2 The effect of the non-opioid component of tramadol is mediated through α 2 -agonistic and serotoninergic cascades in the central nervous system, by inhibiting the reuptake of noradrenaline and 5-hydroxytryptamine and, possibly, by displacing stored 5hydroxytryptamine from nerve endings. 3 The local anaesthetic effects of opioids have been demonstrated in both clinical and laboratory studies. 4 Tramadol, which is a weak opioid that is selective for the µ-receptors, has been shown to exert a local anaesthetic action on peripheral nerves. 5 -7 Pang et al. 8 found that tramadol and metoclopramide had local anaesthetic effects similar to those of lidocaine after intradermal injection. Altunkaya et al. 9 found that tramadol had local anaesthetic effects similar to prilocaine, after intradermal injection for surgical excision of intradermal lesions.
Local infiltration anaesthesia is frequently used during hand surgery, such as tendon repair operations. In these cases, general anaesthesia or nerve block is reserved for extensive and complex wounds and for the treatment of uncooperative patients, or children. 10 The current pilot study compared the qualitative and quantitative 
Patients and methods

PATIENT POPULATION
ASSESSMENT OF ANAESTHESIA AND PATIENT REACTIONS
The effectiveness of sensory block was assessed immediately after injection (considered as time zero) and at 1-min intervals thereafter using a 22-gauge, shortbevelled needle. The patient was asked to score the sensation of pinprick and light touch, administered by an anaesthetist who was unaware of the administered medication. The grading system for the pinprick sensation was scored as: 0, no pain; 1, mild pain; 2, moderate pain; and 3, severe pain. The grading system for the light touch sensation was scored as: 0, no touch; 1, mild touch; 2, moderate touch; and 3, severe touch. The sensation of cold was assessed using an ice cube placed on the skin. Cold sensation was scored as: 0, no sensation; 1, mild sensation; 2, moderate sensation; and 3, severe sensation. Surgical incision was performed 2 min after injection of the local anaesthetic. Pain reported by the patient during the surgical incision was ranked from 0 (no pain) to 3 (severe pain which rendered it impossible for the procedure to continue).
Routine clinical parameters including non-invasive blood pressure measurement, heart rate, pulse oximetry and respiratory rate were monitored throughout the surgical procedure. Local skin reactions were scored as: 0, no reaction; 1, mild rash; 2, erythema; and 3, urticaria. Injection site pain was scored as: 0, no pain; 1, mild pain; 2, moderate pain; and 3, severe pain. At the end of the procedure, the anaesthetist disclosed which anaesthetic agent had been used. The overall duration of each operation and the total amount of analgesics used for each patient were recorded.
STATISTICAL ANALYSIS
The data were analysed and compared by using the χ 2 and Fisher's exact χ 2 tests. The results are shown as mean ± SD (range). A Pvalue < 0.05 was considered statistically significant.
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Results
Twenty patients (aged 15 -57 years) were randomly assigned to receive tramadol plus adrenaline (10 patients, seven males, three females; mean ± SD age 35 ± 12 years, range 15 -54 years) or lidocaine plus adrenaline (10 patients, seven males, three females; mean ± SD age 36 ± 12 years, range 18 -57 years). There were no significant differences between the demographic characteristics of each group. The sites of tendon injuries are shown in Table 1 .
No differences in the quality of sensory blockade were recorded between the two groups. The onset of the sensory block in the two groups was similar. Pinprick, light touch and cold sensations were lost within 1 min and no pain was recorded in either group during the surgical procedure (Figs 1 -4 ).
There was no significant difference in the 6 ). Systolic and diastolic arterial blood pressure, heart rate, oxygen saturation and respiratory rate remained stable throughout the procedures and no significant differences were noted between the two groups (data not shown).
None of the patients who received 
Discussion
The local anaesthetic effects of opioids, such as diamorphine, meperidine, fentanyl and FIGURE 5: Incidence of local skin reactions reported at the site of injection in patients after anaesthesia injection with tramadol plus adrenaline or lidocaine plus adrenaline (0, no reaction; 1, mild rash; 2, erythema; and 3, urticaria). No significant betweengroup differences The effects of tramadol as a local infiltrative anaesthetic sufentanyl have been reported in the literature. 4, 6, 11 In addition, the nerve conduction blocking effects of opioids have been demonstrated in both clinical and animal studies. 4, 6, 11, 12 Blockade of nerve conduction in the dorsal root axons may be the result of either specific opioid receptormediated mechanisms or non-specific membrane conduction blockade. 4 The latter can be produced by a variety of chemical compounds including peptides, alcohols, barbiturates, anticonvulsants and narcotics. 12 Among the many effective analgesic agents in the opioid class of drugs, morphine is generally considered to be the standard reference compound. Tramadol possesses opioid agonist properties and activates spinal monoaminergic inhibition of pain. 5, 12, 13 It is a centrally-acting analgesic that is selective for the µ-receptors and is effectively delivered via oral, rectal, intravenous and intramuscular routes. 5, 12, 13 It has a methyl group substitution on the phenol moiety, which accounts for its weak affinity for opioid receptors. 5, 12, 13 Meanwhile, the analgesic effect of tramadol is mediated via indirect modulation of the central monoaminergic inhibitory pain pathways. 5, 12, 13 Studies to date suggest that tramadol is an effective analgesic agent for the treatment of moderately severe acute or chronic pain, as well as pain of other origin. In comparative studies using patient-controlled analgesia in patients with post-operative pain, tramadol was equipotent with pethidine, one-fifth as potent as nalbuphine and one-thousandth as potent as fentanyl. 3, 4 Tramadol was found to be an effective analgesic in Step II of the World Health Organization's guidelines for cancer pain relief. 3, 14 It is also an effective analgesic with a good tolerability profile in short-term use. 3, 14 In the past decade, studies have identified the local anaesthetic effect of tramadol. 5, 7, 8 For example, in a double-blind, placebocontrolled study by Pang et al., 7 intradermal injections of tramadol and lidocaine to healthy volunteers produced local 9 demonstrated that 5% tramadol was as effective as 2% prilocaine injected intradermally for the excision of small lesions (< 1 cm). To the best of our knowledge, the present study is the first employing tramadol in infiltration anaesthesia.
Clinically, Power et al. 11 and Tsai et al. 12 demonstrated that the local anaesthetic effect of opioids cannot be reversed by naloxone, suggesting this effect is more likely to be mediated by a non-opioid receptor-dependent mechanism.
Acalovschi et al. 5 reported that, in differential sensory blockade during intravenous regional anaesthesia (IVRA), cold sensation decreased faster than the pinprick sensation, and the sensation of touch was the most resistant to blockade. In our study, blockade occurred in all three of these components within a minute, with no resistance.
The impact of the addition of various opioids to local anaesthetic solutions for intravenous or regional anaesthesia has been investigated previously. Although morphine and fentanyl proved to be of limited use, adding meperidine to lidocaine improved the onset and duration of IVRA; it has been established that initiating IVRA increases the quality of anaesthesia. 14 -19 In the present study, tramadol was utilized to enhance the efficacy of adrenaline, which was added to maintain low drug levels in serum (by slowing down absorption), and to decrease the minimum inhibitory concentration of tramadol by increasing the duration of the period when the drug remains in the tissue. 20 -23 A major disadvantage of using tramadol as a local anaesthetic is its frequency of side effects. For example, when used in IVRA it resulted in a skin rash distal to the tourniquet, suggesting histamine release. 5 Altunkaya et al. 9 found that the incidence of painful or burning sensations at the intradermal injection site and local reactions (i.e. rash) were significantly greater in tramadol-treated than prilocaine-treated patients. In the present study, however, tramadol was used for local infiltration analgesia without any local side effects.
Adrenaline can act directly on αadrenergic receptors in the cutaneous vessels, bringing about vasoconstriction. 20 -23 Previous studies have reported side effects with tramadol therapy, such as bleeding and rash. 9 We observed that such side effects did not occur when tramadol was used in combination with adrenaline.
Although the low number of patients in the current pilot study might limit interpretation of the findings, 5% tramadol plus adrenaline had local anaesthetic effects similar to those of lidocaine plus adrenaline when used as infiltration anaesthesia during the surgical repair of injured tendons of the hand. Furthermore, treatment with tramadol plus adrenaline was not associated with any local side effects and there was no requirement for additional analgesia during the first 24 h post-operation.
